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(54) MANUFACTURING METHOD OF OPTICAL DISK 

(57)Abstract: . , . r } a- v 

PROBLEM TO BE SOLVED: To provide a manufacturmg method ot an optical oisK 

capable of forming a prepit and pregroove with prescribed width, 
SOLUTION- In a process which irradiates with a laser beam intensity modulated on a 
photoresist layer, the laser beam has the spot shape of a eUiptical form, and the direction of 
the minoraxis of the elliptical form is almost as parallel as the moving direction of the laser 
beam to a glass substrate. 
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NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 



K technical field to which invention belongs] this invention relates to the manufacture method of an optical disk of having 
the puU^^^^^^ from which the depth differs mutually especially, about the manufacture method of an optical 



disk. 
[0002] 



Desc iDtion of the Prior Art] Optical disks, such as the so-called added type of a postscript which caii be wntteti m, have the 
S lich prtpS the record layer on the optical disk substrate which formed the pulley pit and the Pul ^y g^^^^^^^^ 
SrS in the user side. The depth of a pulley pit is about Iambda/4n in depth JJ^'^^^^^^^^^^^^^ 
reoenerative signal obtained from the pulley pit concerned serves as the maximum. On the other hand the depth ot a pulley 
Se tlbSlbdSsn in depth from which the modulation factor of the tracking signal acquired from the pulley groove 
Smed s"the maximum. Here, lambda is the wavelength of a reproduction laser beam and n is the refractive mdex 



moo?TSootical disk which has the mutually different pulley pit and mutually different pulley groove of the depth like the 

» beti^^^ is manufactured by obLing the replica (duplicate) of the optical disk origina recordmg 
which h^s the same pulley pit as an optical disk subsfrate, and a pulley groove. As shown m drawmgl or ^wm^ , m 
aeatnTopS dSc ori^nal recording, the unexposed original recording in which the photoresist layer 2 was formed on 

mOoSSal j;Slt?carried out intensity modulation to unexposed original recording is irradiated, and a 
KSfl'ayer 2Tmrto expose. For example, when forming the pulley groove 21 laser beam 10a with weak iMen^ .s 
Cted Then it is exposed near the surface of a photoresist layer 2 (depth dl). On the other hand, when forming the pulley 
^2??^ bel Wbwith stn,ng intensity is irradiated rather than laser beam 10a. Laser beam 10b exposes a photoresist 
Syer 2 dTplyTis I depth d2 and d2>d l .) in the direction of a glass substrate 1 fiirther rather than the case where laser 

beam 10a is irradiated at a photoresist layer 2. .... ^ . ,a„ ink th<. nnrtinn 

[0005] If the exposed original recording is developed after the irradiation end of laser beams 10a and 10b, the portion 
xpos d by the laser beaS of a photoresist layer 2 is removed, and optical disk original recording can be created. 
SeiWre if La Stampa which imprinted the front face of optical disk original recording by nickel e lecfrocastmg etc. is 
Mr^S^p^rioJ^, the optical disk subsfrate which is the replica of optical disk ongmal recordmg can be 



created. 
[0006] 



Problem(s) to be Solved by the Invention] By the way. the optical intensity disfribution of a laser beam have the Gaussian 
E^uSn which makes the center of a bJam the maximum intensity (refer to drawing 1 ). Like the above, the rn— 
i^ns^S in the optical intensity disfribution 5 of laser beam 10a is lower than the m— mtensity m the opUcal mt njty 
distrSrn 6 of laser beam 10 b. Therefore, diameter 5b (that is. it becomes the width of fece of the pulley groove 2L) of 
S 5a bTwhl a photoresist layer 2 is exposed by laser beam 10a is smaller than diameter 6b (*at^, it becomes the width 
of face of the ouUey pit 22 ) of field 6a by which a photoresist layer 2 is exposed by laser beam 10b. perefore m ca^e the 
Xgroove 2 ' K^^^^^^ ^"'J P""«y P'^ ^2 (depth d2) where the depth differs are fonned. width-of-face 5b of the 
niillev groove 21 will become narrower than width-of-face 6b of the pulley pit 22. uui • i 

fo0071 in thi c sr i the pulley groove 21 is made to move in a zigzag direction periodically and is formed, the wobble signal 
S^:X7oo.e 2l'will le?k to a regenerative signal from the pulley pit 22, ^.J ^^Pf^^i^S 
property deterk)rates will arise, this invention is made in order to solve the problem like *♦**, and it aims at offe™g ttie 
mSture method of the optical disk which can form the pulley pit and pulley group which have predetermmed width of 



face. 
[0008] 



Means for Solving the Problem] The manufacture method of an optical disk of having the pulley pit and pulley groove by 
Event on from which the depth differs mutually Moving the process which forms a photoresist layer on a glass subsh^e, 
and rSmentioned glass substrate The process which irradiates the laser beam which carried out mtensity modu^atoon to 
I IremenUoned photoresist layer. Including the process which develops the aforementioned photoresist layer, and the heat 
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treatment process which heats the aforementioned photoresist layer, the aforementioned laser beam has the spot configuration 
of an ellipse form, and it is characterized by the direction of a minor axis of the aforementioned ellipse type bemg the move 
direction of the aforementioned laser beam and abbreviation parallel to the aforementioned glass substrate. 

Sdiments of the Invention] The manufacture method of the optical disk by this invention is explained in full detail 
Sd ng to a drawing. As sho^ in drawing 3 , the unexposed original recording 3 fonns tfie photoresist layer 2 whose 
hickness is about 800 1500A on a glliHitote 1. First, a front face is ground, the washed glass subsfate 1 is prepared ai^d 
th Dh"o esS of a positive type is applied on this glass substrate 1. A photoresist is for example, a positive-type photoresist 
Sr V3" by TOKYO OHKA KOGYO CO., LTD. After applying the solution which melted this to the organic solvent by 
the spin coat method on a glass substrate 1 , this is heat-treated at the temperature of about 80 degrees C (prebakm^ 
00 0 As shown in drawing 4 or drawing 6 , two kinds of laser beams 1 1 a and U b from which optical intensity differs from 
Le upp^pan of thellHi^ oriii^ording 3 are irradiated, and the latent image of the pulley groove 21 and the pulley 
nit 22 is formed, respectively. In addition, the optical intensity of laser beam 1 1 a is the mtensity which can form the 
E-i' wo^ion of the pulley groove 2 1 which exposes a photoresist layer 2 partially and has Je depft dl shallower than 
the deoth d2 of the pulley pit 22. Moreover, laser beam 1 lb has optical intensity higher than laser bean 1 la, exposes a 
photoresist layer 2 L can form the latent-image portion of the pulley pit 22 which has the depth d2 deeper than the depth dl 

KlUsTspSy shown in drawings , it chooses into which the laser beam which irradiates the unexposed original 
recording 3 shall be made between laser beam 1 la or laser beam 1 lb. According to this selection, the instruction from a 
controller 12 is transmitted to an optical modulator 13. After laser beam 1 1' emitted from the laser light source 1 1 has spot 
size adjusted by the lens 14, it passes an optical modulator 13 and intensity modulation is carried out to the optical mtensity 
corresoondine to laser beam 11a or laser beam lib. . ^ .,• <• 

100121 Laser beam 1 1' by which intensity modulation was carried out is changed into the spot configuration of an ellipse form 
bv the cylindrical lens 15. About the detail of this beam, it mentions later. With a condenser lens 16, it is condensed on the 
unexpo^l original recording 3, and laser beam 1 1' into which the spot was changed by elliptical exposes the unexposed 
original recording 3. As shown especially in drawing 4 , in the spot elliptical [ in laser beam 1 l a or laser beam 1 1 b irradiated 
by Ae unexposed original recording 3 ] mentioned above, the optical intensity distribution of the direction of a major axis turn 
into optical intensity distribution like distributions 7 and 8 which make it uniform optical intensity near the center of a spot, 
respectively. The laser beam intensity which can expose a photoresist 2 is the ellipse fields 7a and 8a corresponding to laser 
bel 1 la or laser beam 1 lb, respectively. The difference of the width of face 7b and 8b of the direction of a major axis in the 
ellipse fields 7a and 8a is small made as compared with the difference (namely, difference of diameter 5b and diameter 6b in 
drawing 1 ) of the width of face of the same field after the intensity modulation in the laser beam which has the conventional 
Gaussiai d istribution mentioned above. That is, width of face of the latent-image portion correspondmg to the pulley groove 
21 in a photoresist layer 2 can be made larger than before. ,. , , . • , i 

[0013] In addition, in irradiation of the laser beam to the unexposed original recordmg 3, a laser beam is relatively moved to 
radial [ of original recording ] to the unexposed original recording 3, rotating the unexposed origina recording 3 by the 
synchronous means which is not illustrated. That is, the scaraiing direction of a laser beam is parallel to the direction of a 
minor axis in the ellipse form spot of the direction A of a minor axis of the ellipse fields 7a and 8a like the above, i.e., laser 

beam 1 la, or laser beam lib. ^ ^ i • ^ i o • 

[0014] As especially shown in drawing 6 , a development is performed after the end of exposure of a photoresist layer 2 usmg 
an alkali developer. The normality of an alkali developer is about 0.2-0.5Ns, and is withm the lunits of about 0.2-0.3 Ns 
preferably. The latent-image portion of the pulley pit 22 exposed by the latent-image portion of the pulley groove 21 and laser 
beam 1 1 b which were exposed by laser beam 11 a by this process is removed. . , » 

[00 1 51 As shown in drawing 7 , it heat-treats at temperature slightly higher than the meltmg pomt of a photoresist after the 
end of the development using the alkali developer (postbake). For example, in the case of the above-mentioned photoresist, 
1 50 degrees C is preferably heat-treated at the high temperature of 1 10 to 130 degrees C from 100 degrees C. Accordmg to 
the process of this high heat treatment of temperature, edge partial 21' of the pulley groove 21 becomes smooth especially, the 
pulley groove 21 with gently-sloping wide width of face can be formed, and it is desurable. .... . 

[00161 While exposing a photoresist layer by the laser beam which has a broad beam-spot configuration m the direction 
which intersects perpendicularly with the scamiing direction of a laser beam like the above, in case the pulky groove and 
pulley pit where the depth differs by performing heat treatment at high temperature after developing this photoresist layer are 
formed width of face of a pulley groove with the shallow depth can be made broad. .... . . 

[00 1 71 By the way, the optical disk original recording which finished heat treatment (postbake) and was obtamed is used m 
order to create La Stampa with nickel electroforming etc. Resin fabrication is performed using this La Stampa, and the optical 
disk substrate which reproduced this optical disk original recording can be created. Although coloring matter record fihn, 
phase-change record film, etc. are formed on the substrate in which the pulley pit and the pulley groove were formed and the 
optical disk in which information record is possible is created at a user side, it does not explain m fiill detail here. 

[Effect of the Invention] According to this invemion, the optical disk which was excellent in the regenerative-sipal property 
can be formed. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rClaim n The process which is the manufacture method of an optical disk of having the pulley pit and pulley groove from 
which the depth differs mutually, and forms a photoresist layer on a glass substrate, The process which irradiates the laser 
beam which carried out intensity modulation to the aforementioned photoresist layer, moving the aforementioned glass 
substrate The process which develops the aforementioned photoresist layer, and the heat treatment process which heats fte 
aforementioned photoresist layer, ****** and the aforementioned laser beam are the manufacture method of the optical disk 
which has the spot configuration of an ellipse form and is characterized by the direction of a minor axis of the aforementioned 
ellipse type being the move direction of the aforementioned laser beam and abbreviation parallel to the aforementioned glass 
subs trzitc 

rClaim 21 The aforementioned heat treatment process is the manufacture method of the optical disk according to claim 1 
characterized by being the process heated to the temperature more than the melting point of the aforementioned photoresist 
layer. 



[Translation done.] 



10f1 



9/10/0312:01 PM 



mB^ff ( J P) (12) A ^ 1^ ST A « ^ i|tl82001-236e94 

{P2001-2^694A) 

(43) ^ H m3¥8 ^31 8(2001.8.31) 

GllB 7/26 ^^^^ 



(21)(11BS9 



-43257(P2000-43257) 



¥IS12¥2^21B(2000.2.21) 



(5« \m<omi xf^:^9<'>«&m 

(51) [m] 

[««] 7 * b Vl/J^ hJitSi^ LfcV-r3te$: 



CmtHBlA 000009016 



1TB4*1^ 



(rZ)5MB# «± » 



(TtifQlA 100079119 

^9± WA 



A ^ 



jj I k 




xz 



I I 

I i 
I I 



(2 

1 

[0001] 
100021 

A/4ni6ew)S5-cfci.. r'jy;i^r<7)g8S 

[0003] ±E«JD^S>'>tS^:S?8$<^:^'J •/ h 

« 1 ±t7 * i^X M 2 «:mUc*S3tM3i5-ff 

1 0 0 0 4 ] act. *S3KiiSK3S^SL^^-^* 
*«IISttT7*M^>^xM2^SjKS€*. Witfs 

3tlte^ 7 * i^'X M 2 tSaW tfe«^i "5 1> , S 
S. ) . 7*M^>''xM2&S3t-tl.<^-Ci)2.. 



) 1^2001-236694 

2 

[00051 V—ifiKlOaamObcoHSMJ^Ta, 
n*lSSS:«<ai-&i:. 7tM^i'';^M2<^^-i''3K 

[0006] 

atKi)-fli6t:fc»tife«SiSJ:')i.fi<'^. ^-i'' 

<mm>i-r^*>^ ywf\r-'mmk.t£h. ) 

n6fB«SacoKg6b (-r^ri^t*. 7"Jt-/b22<0Si:«: 
y/;W-:r21 (gUSdl) i:7''Jt yb22(JE$d2) i&^g 

» jjtr&Kt:. 7''J/;v-:^«<i5M4. 7-'je-yh22iO 

[00071 dcOi^^fciJV^T. r 'J i'/U-T^*^ 
7';HI^. rDt:-yh22A>4><Off4fi-^t?ifUiAt' 

30 [0008] 

7 ♦ YVz/x vmmmtwmmt . ^-^^^^ 

[00091 

li(»3li, ;y9XSSl±t:, JP3*S800~1500AgS 
<?)7*M^vXM21&}^Lfcfc<'5Ti5&. t-f. « 

ytVUi^Xh irTSMR-V3j Thh. ^.tliiWi 
50 «|0PltjS*»tfcJgjK^^5xa«lJ:tXKyri-ha 



[0010] 04 B^aeHSti 0 *E3KMSB3 

V-r3611aJ: 0 t>3l3SS**©< . 7 * i^'X M 2 
[00111#fc, 05{c*-rJ:3fc. *S*liSI3t: 

[0 0 12lKS^$il^v:^-f31£ini, v'JyH 
til. itf5t-Ac7^fc:-?v^T«ij^S. J^iK vb 

Sa-Cfcl.. 1iRM^aat;8at:fcftl.;R«rtri6li^te7b& 
Hltfett&BSSbfcfiSebkWJI) kJtKL-C. 

[00 1 31 ^riJ, 5|cS3tKS3^<^^-^3t^!aStC 
JSV^TIl. H*b^rV^N«i*llfcJ:-'t:*S3tMffi3?: 
HIK^-Soo, U-if3t^*S3KI^3fc«Lt:ffi*Wl 



(3) !fiS|2001-236694 

4 

Xglci*), U-!f3KllatJ:-^tS7l£$ti^7-U/;l/ 
[0015ll7fc5^tJ:3t:> T4^*'JS«a[*fflv^ 

x:. #iL<ttiiox:*>'9i3(rc<o«vxiasri*ra^4T 

[0016] l3Lh<^,< , U-if3K<0^it*l6Ji:a3&t 
5^ri6ltS«£<^t-A:i^;K-/ *tS W-^f3tC 
7 * M^i^'X k^fc. 7 * bWi^' 

T. a!$coM^rS7'll:5^;l^7'&tX7-'je>yMrJMt 
aE$<oav»7*'J/;P-7'<olii&ii)l£kt&c:k*« 

20 [0017] kCl^-C.ifaSK'-K^b'^-^) 

tf7-'j/yw-7'^»«L3ts«i:t»i, fisiesisat^ 

[00181 
[@9H!0t9#^^] 

[01] mx^mhmms^'^'-^'^^'^^ 

[02] ^ttettS3feT-fX^'l^b7>!'^'^ri6J 

<:oBiffi0SlX¥ffi0t'fc&. 
[03] *f6BBOjffifcJ: 0#^.ti/^3iaSSSiOlSr 

ffi0-C2>&. 

[041 *|6BB<0^rfttm&W-f***S*MSi 
[051 *3^(^*ftt:te<tSW-i>'3tS:SWtSfe 
[06] *l6ffi<'D:Jmt:fcttSas>PI(d^Xb'^- 

[081 *|6BB(^:firffi{-iO#^)tin:l^<^b7-y^' 

^ri6l<^ffl0&t^'Fffi0'C*'&« 
l±SaJ*<^>Brf<0ii^81 

50 1 



(4) 



!^2001-236694 



2 ythU'yXhM 

3 ^n^fMM 
5. 6, 7. 8 
10a, 10b. 11a, lib 

11 1/— fjiai 

12 3yha-7 

[^1] 



14, 16 uyx 

15 i^y>'H'J;{r;n^yx 

21 r^)^)V--i 

22 rytr-yb 



[g2l 





I ! 




4 




21 



[B3] 






[06] 




(5) 



1^2001-236694 



mi] 





F^-A{m) 5D121 AA02 BA03 BB22 BB31 GG07 



DERWENT-ACC-NO: 2001-562704 
DERWENT-WEEK: 200163 
COPYRIGHT 1999 DERWENT INFORMATION LTD 

r,,j,pLE: Optical disk manufacturing method 

involves irradiating ^ • ^ 

strong modulated laser beam having 

elliptical spot onto 

photoresist layer formed on glass 

substrate 

PATENT-ASSIGNEE: PIONEER ELECTRONIC CORP[PIOE] 
PRIORITY-DATA: 2000JP-0043257 (February 21, 2000) 



PATENT-FAMILY; 

PUB-NO PUB-DATE 

LANGUAGE PAGES MAIN- I PC 

JP 2001236694 A August 31, 2001 

005 GllB 007/26 



N/A 



APPLICATION-DATA: 

PUB_N0 APPL-DESCRIPTOR APPL-NO 

APPL-DATE 
JP2001236694A N/A 
2000JP-0043257 February 21, 2000 

INT-CL (IPC): G11B007/26 



ABSTRACTED-PUB-NO: JP2001236694A 
BASIC-ABSTRACT: 
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photoresist layer, for heating process. The short axis 
direction of elliptical 

spot is parallel to the direction of movement of laser beam 
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USE - For manufacturing optical disks with pre-pit and 

pre-group having 

mutually different depths. 

ADVANTAGE - Provides optical disk with outstanding 
reproduced signal property. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional 
view and a top view of 

the direction of track of an original device. 
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